The aim of the study was to understand why immature 60-day-old gilts produce delayed low amplitude luteinizing hormone (LH) 
Introduction
Available evidence suggests that the ability of gilts to respond to oestrogen stimulation with a luteinizing hormone (LH) surge changes gradually as a function of age. The maturation of the positive oestrogen-feedback mechanism in gilts involves a change in the amplitude and the timing of the LH response: immature 60-day-old gilts show delayed, low amplitude LH surges in response to exogenous oestradiol benzoate in contrast to pubertal gilts (Elsaesser and Foxcroft, 1978; Dial et al, 1984;  Fleming and Dailey, 1985) . Another maturational event relates to the ability of prepubertal gilts to respond to increased oestrogen concentrations with circadian surges of LH, that is lost as puberty occurs (Dial et al, 1984) .
Factors involved in the development of the oestrogeninduced LH surge mechanism in pigs have not been fully defined.
Previous studies suggest an ovarian, probably oestrogendependent maturation of the positive feedback mechanism (Foxcroft et al, 1984) . A significant reduction in the magnitude of oestradiol-induced LH surges on day 160 occurred in gilts ovariectomized on day 60, compared with gilts ovariectomized on day 130. Oestrogen therapy, after ovariectomy on day 60, effectively restored the magnitude of the LH response. It also appears that the later stages of the maturation of the oestrogenpositive feedback mechanism are dependent on ovarian oestro¬ gen and that continuous ovarian oestrogen stimulation is also necessary to maintain this function in pubertal gilts (Elsaesser et al., 1992 (Parvizi and Ellendorff, 1980) and endogenous opioids play an inhibitory role during the luteal phase, but not during other phases of the oestrous cycle (Barb et al, 1985 (Barb et al, , 1986a . During lactation endogenous opioids may bê involved in the suckling-induced suppression of LH secretion (Barb et al, 1986b; Mattioli et al, 1986) . The importance of the central opioidergic system for the generation of the preovula¬ tory cyclic discharge of LH is debatable (Elsaesser et al., 1992) but studies in sexually mature rats suggest a role for opioid neurones in the timing and magnitude of the LH surge (Gabriel et al, 1986; Allen et al, 1988; Lustig et al, 1988) . Endogenous opioids may also exert a restraining influence on the maturation of the positive feedback mechanism in this species (Faigon et al, 1987 (Barb et al, 1985 (Barb et al, , 1986b ) and during lactational anoestrus (Barb et al, 1986a; Mattioli et al, 1986; Armstrong et al, 1988) . However, nalox¬ one failed to alter tonic LH concentrations in prepubertal gilts (Barb et al, 1988) and even a paradoxical inhibitory effect on LH secretion has been observed with naloxone in newborn male and female piglets (Prunier et al, 1990 ) and prepubertal gilts (Cosgrove et al, 1991 (Britt et al, 1991; Kesner et al, 1989b) and increases pituitary stores of LH immediately before the surge (Cox and Britt, 1982) . Possibly these regulatory mechanisms are not fully established in the immature gilt.
A biphasic or even triphasic positive LH response to oestra¬ diol is typical for the immature gilt (Elsaesser and Foxcroft, 1978; Dial et al, 1984; Foxcroft et al, 1984) . A change to a single surge response to oestradiol is reported to occur before pubertal gilts become cyclic (Dial et al, 1984) 
